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OOMK^TB SPECIFICATION 
Process of and Tool for Expanding Tube Ends 



We, Babcocx ft Wilcox Limited, a 
British Coflmany, of Babcock House, Farring- 
dun Street, London, E.C4, do hereby declare 
the nrveatian, (Comnnmicattd by Dbutschb 
Babcocx ft Wilcox Damffkbsselweeke 
A/G, a German Company, of Obethaoseu* 
R Maoaad , Geuutny), fee which to pray 
a patent may be granted <p us, and tie method 
by -wMch it is to be performed to be partial 
bdy desaSxd ia «d by tbe foBowing state- . 



tween the tube wall and the wdl of the tube 
bote. 'Fuxdiennoxe, the atouctnre of the tufoe 
metal is affected, the mead becoming hardened 
by the a ha nal ru g lo ad, 

According to a second rather similar 
method^ the tube is expanded by a tool having 
a tapered mandrel and xoSeos b which the. 
BMndret and Ac letters rotate and move out- 
waixfly towards (he end of the tribe during. 
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The present invention, r e late s to a process 
of and tool for rspanding tube ends, applic- 
able for example to the attachment: of water 
tubes to the steam and water drum of a water 
tube boiler. 

It is common practice to secure the ends 
of water tubes to * bedkr drum by fitting 
each tube end within a tube hole in the drum 
and then expanding plastically the tube end 
withfcx the tube hole, so that it remains firmly 
in contact with the wafi of the bole to provide 
a fhrid-tight joint. In order to improve the 
to the tendency of the uAe, when 
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die boBet is fa use, to pni out of ifce drum, 
■the part of the tube projecting into the drum 
is often beBed out 

Several dUbxeut methods of *fl*»*fo"r»g the 
desired expansion have been used. According 
to pas m ethod a t ool is used whkh fadades 
a conic a l mandrel about winch are spaced 
three co rr e spo n ding tapered roSeoa, the tool 
being inserted in die tube end to be expanded 
with the axis of tj* mandre) conaxial with <jbe 
tube end and the mandrel being fed into the 
tribe independently of the rotes so that the 
rollers are disp la ced outwardly into contact 
with the inner surface of the tube. The man- 
drel is then continuously rotated and the rel- 
ate forced outwardly to expand the tube 
end and at <he same tfcne roll progre ssi vely 
sound and into the tube. It has been found 
that with this method of expanding tide is a 



tendency for each point of the tube wail, after 
each passage of a roflcr has caused an expan- 
sion, to spring back elastjcaSy and thereby 
UHfflftlriabTy reduce the contact pressure be- 
tFrte5*.oU] 
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According to a third method, a mandrel 
with a working surface having a diameter 
ahghdy greater than the inside dilate of the 
tube is driven into the tube end, so expanding 
the tube as it moves into it Tina memod has 
certain practica l diflin ^^jfi vthen a ppltf d"^*! 
i w tubes, 
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w tubes, winch tend to bucHe/and. 
the rcuxrval of the mandrel from jhe. fiBe. 
afar t he expanding operation cften gives much 
trouble. .^C^- 
An object of tiie present irxven^ ^g^ ? 
provision of an improved methooVoJ^^ECfSHL 
for expanding tube ends, * 

The invention: includes the ptoce* for the, 
tearing of a tube end wifcfa a tnbe lS^f 
a tube plate, which comprises exxnm^ng a 
part of the tube into fiufat-ttght omtacc^th 
the waB of the tube hole by the fbnriBIe 
puffing-out of a tube expanding member 
through tiie said part of the tube end and 
simultaneously as a consequence of tfcpufling- 
out effecting belling of the mouth of the free 
end of the tube into contact with the farr 
of the tube plate. 

Hie invention also includes a tube end ex- 
panding tool suitable for the expanding of a 
tube end within a tube hole in a tube plate 
in which withdrawal means are provided for 
the forcible puBhu^out from inside the tnbe 
end of tube expanding means adapted during 
withdr a wal to expand the part of the tube 
within the tube hole, and the withdrawal 
means are arranged dnrfag withdra wal to 
operate bdlira meena Tvfckh effect bdlmg of 
the tree end of tie tribe. 

The inrentioa will now be described, by 

toy of eygnplfe) With rcfewmy tO tile EOCOO- 
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ponying partly diagrammatic drawings, in 
which:— 

Figure 1 Is a secn'orral ode elevation of the 
forward end only of a tool for **p«"dfag and 
5 beSmg tube cods arranged to operate on a 
tube cod that extends through a tribe piste; 
and 

Figure 2 is a view aimbr to Figure 1 but 
with, {he wirtlng parts in a different opernt- 
10 ing position. 

In {he drawings, a tube 1 extends through 
& tube hole 2 in a tribe plate 3- with iss inner 
end 4 projecting beyond the inner face 5 of 
the tube piatc to a distance egusl to about 
15 twice the vail thickness of die tube. The tool, 
indicated generally by 10^ factories a forward 
body part 11 frrmmatrng in a bearing surfaoe 
12 which, when tfie machine is la use, is held 
firmly against the part of tube plate inner 
20 face 5 which surrounds the tube end 4. A 
mandrel 14 mounted in the body part 11 ex- 
tends axiafty beyond the hfflring surface 12 
and at the enrnmenremmt of the expanding 
operation lies in the initial position shown 
25 in Figure 1 hi which it extends into the tube 
1 to a point beyond the tube p^ate 3-. At its 
inward or forward end the mandrel 14 is 
funned with an enlargement or head 15 ad* 
forcing a part 16* that tapers rcarwardTy to a 
'^V.-cg^addcd part 17 beyond which a part 18 
. of the mandrel Is screw-threaded into an 
operating rod 19 which is coupled to the pis- 
ton of an hydraulic power device (not shown). 
. : . A - group of four corupleDjeutaiy expandin g 
35 members 21 ere didatty mounted on the 
1 ^3S$ered mandrel pact 16 and may be moved 
poftilloa shown in Figure 2, 
parts thereof form a com-, 
ring-dike tube expandhig; surface 22> to 
40 staggered position anown. m Figure 1 in 
— whi ch- o ne opposed pair of the mernbers 21 
is cfls et rearwatxBy of &c other pair ao that 
-^-^h^pveraH radios of each member is reduced 
..line four members 21 axe held together and 
45 to t£e mandrel by a helical spring 24 that 
encircles part-cylindrical sections 25 of the 
four rnenrbers* 

SKdafary mounted on die cylindrical part 
17 of the mandrel is a movable stop 30 in 
the form of a rube lrnglh having a 
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rearward portion 31 which is a 
the mandrel part 17 and; a flared 
part 32 of such diameter at its forward end 
that it engages' the two reamiost e x p andin g 
rnfirthers 21 when they are at the rearward 
end of the tapered part 16 of the mandreL 
Secured to the rearward end of the portion 
31 is a boss 3* formed with a drcorrrferen- 
thdry extending radial shoulder 34 that faces 
resrwardry of the mandreL. Mounted on (he 
bodV part 11 are catch means in the form 
of four pkmgers such as the plungers 36 so 
— as to be sHdabie radially and being 
inwardly by springs such as 
37. These 



to engage die boss 33 and are so 
shaped at their inward ends that they 
restrain rearward movement of die shoulder 
34 past the phmgers only untft the axial force 
on the stop 30 furmln some predetermined 70 
value. 

Also mounted on the body pert 11 is a 
circular row of eight tube end belling ele- 
ments 40 so guided in the body part 11 as 
to be capable of radial movement only and 75 
bfiftsscd by springs such as springs 41 inwardly 
into engagement with the stop 30. The inner 
side of each element 40 is provided with an 
mchn ed surfaoe 42 oti n^yicmmtn ry to th e 
flared forward part 3i of the stop 30 so that SO 
as the part 32 moves rearwardry past the ele- 
ments 40 they are moved outwards in a radial 
direction. Each cfaneut 40 is formed with a 
fbrwardjy extending tongue 44 arranged to 
extend within the tube end 4 but of such 85 
length that its forward end Is spaced from 
the tube tuate face 5 by a distance somewhat 
greater man the dddtness of die wall of the 
tubal. 

To carry cut the expanding operation, the 90 
tool 10 is brought into position opposite die 
tube end to be expanded and the msndrtl 
14 Inserted into the rube to the position shown 
in Figure 1, so that the bearing wrrfHty 12 
engages die tube plate face 5, the stop 30 95 
being set with its shoulder 34 forwanQy of — 
the phmgers 36V the expand mg mernbers 21 
being towards the rearward end of the tap e red 
part 16 of the mandrel 14 and the rearmost 
pair of the members 21 being in contact with 100 
the forward end of die stop 30. 

The mandrel 14 is now drawn rearward^ 
through the tool body part 11 by operation 
of the hydraulic power device ao that the ex- 
pending mernbers 21, which are held against 105 
axial movement with the mandrel 14 by the 
stop 30, are caused to move ontnwnxfly into 
contact with and to expand the part of tube 
1 which Ilea hnmediately outside die tube 
plate f. As dns takes place the forward pair 110 
of the mernbers 21 move slightly rearwardry 
hrto aBgnoaent with die other pair of die mem- 
bers 21* 

Once die head 15 of the mandrel 14 comes 
into contact with the expanding members 21 113 
force is transmitted directly from the mandrel 
to the stop, wMch la censed to move In a rear- 
ward direction so that die plungers 36 of die 
catch means zlde over the shoulder 34L The 
expanding mernbers 21 and the stop 30~move 120 
rearwardry with the mandrel^ tfrc mernbers 21 



effecting progressive 




of the part of - 
t tube plate 3. 
the inne r face 



the tube 1 winch fies within 

As the member* 21 app 

5 of the tube piece 3 the flared part 32 of 125 
die stop member 30 engages die incjrned sur- 
faces 42 upon the rf ght- belling elements 40 
and causes those elements to move outwardly 
radially so that their tongues 44 engage and 
bell outwardly die projecting Inner end 4 of 130 
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the tube 1. This bcling operation cods when 
The tribe expanding surface 22 comes imp con- 
tact with the fonrodpart of the surfaces 42, 
wherenpon rearward movement of tfaemandid 
5 cektive to the tool 10 is positively chedoed 
lie tool 10 is now jemoved from die 
finished tribe, the mtndrd returned to its for- 
ward position, the tribe expanding demote 
21 slid along the tapered part 16 to their 
10 rearward positions, and the stop 30 restored: 
to its forward position. The tool may tfcext 
be applied to the next tribe Co be expanded. 

Tbt machine described is adapted to act 
tttKm a perfected aze of tAc^e diaawer 
13 at tie expanding surface 22 being appro- 
priatriy related to the ioteznal diameter of the 
tnbe. li desired the head 15 of the mandrel 
insybctrndcadfoatoMeaxiaBycf tbemaodrd 
HikthmscryesRsa^adqpadiyitag^ 
20 movement of the gippffifag membca ttoridg* 
of die tapered part <rf die mandrel to deter- 
mine the effective diameter of the expanding 
member* during the T^ing operation* and 
tteporftoafthefttybefl^^n^ 
25 n^ vamtion erf that effect^ 

the head 15 is axiafiy adjustable, it ts advan- 
tageous to Bdopt a pistannine shaped, over- 
^P^* des^fo^the frpmwftig manhers. 

l^ftooeo for the searing of « tnbe end 
tribe hoie in the tube plate, which 
ocflxpnscs expanding a part of the tnbe into 
omddght contact with the wall of the tnbe 
note by the fardfale pnMng-oat of a tnbe ex- 
panding member through the sak) part of 
the tnbe and rinnJta i fccwri y as a consequence 
of the puBing-out effecting heffing of the 
mouth of the free end of the tribe into con- 
tact with the faoe of the tube plate, 
^2. A tnbe end expanding tool suitable for 
me expanding of a tribe end within a tnbe 
hofefnatotephte, T^faer^ withdrawal means 
" 2 J " * for the fbcdbfc pudng-ouT from 
expanding r 



: the tnbe end of tribe ^~ -jT •UQKIJ^ 

adapted cfaring withdrawal to expand the part 
of the tnbe within the tube hole, and the 
withdr awal means are arranged during with- 
drawal to operate beffing means which effect 
beffing of the free end of the tnbe. 
^3, A tool as dahned in Claim 2, wberdn 
the befling means comprise a drenlar row of 
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tnbe end engaging dements which are 
arranged to move radially outwardly upon 
withdrawal of the cube exp&dmg means and 
so effect beHing of the tribe e«C . 55 

4. A mol as daiured b Oaan 3v wherein 
me tube expanding means include a plurality 
of expanding members feted about the peri- 
phery of a tapered part of the length of a 
mandrel whkh is i ns etuM e axially into due e>0 
****** be npwfed and forma part of the 
wttfrtt awff m eans, stop means axe arranged 
to fie w itlnp the tnbe to be expanded at a 
mcwaxd initial position, catch means are ' 
arranged to restrain outward movement of the 65 
sto p means from the initial position unless 
the outward force on the stop means exceeds 
a predetermined vafae, the stop means being 
arranged to restrain outward axial mov e m e nt 
of die said members upon outward n wv g HW M Tt jn 
of the mandrd only until the farce exerted 
exce eds the p mift+i mrinc d valnc^ and she tnbe 
end engag ing dements axe arranged &r en- 
gagecM^ by indmed surfaces on the stop 
mea ns wh ereby upon the moving the 75 

ex panding means and thus die stop means in 
a n outw ard riTnrrica through an a pnr o j ttiatc 
dktanee * F*t of the tube that extend? beyond 
^Pteis engaged and bdledoutby 
the befflug means. 80 

5- A tooj as claimed hi Claim 4, wherein 
the- expanding members ere in close coo- 
tact wah the tapered part of die mandrel by 
a chxmnscriSbing firing. 

6„ A tool as dakned in Claim 4 or Cfekn 85 
5, whe rein a ctop provided on the mandrd is 
adapted by timmng movement of the expandV 
ing members axially of the tapered part of 
the m andrel to determine the effective dia- 
meter of the expanding members during the 90 
expanding opn a I hnij and the poa^eon of the 
atop fa a dpgttfck to permit -variation of that 
effective diameter* 

7. A tnbe end **p««ffrmg tool arranged and 
ykfoed Jo qgffle wbstantiflfly as described 95 
hcrcfanxxbxe with reference toy and constructed 
tjjMtouubStf as shown in* the acoompanymg 



Frcthe Appikants. 

A. C 
Chartered Patent Agent 



Lei^an toj,: ^toH^, Stationary Office, by the Omrkr Pr«.-ia57. 
PubHahed at The Patent Office, 25, Southann^Dm BrriWin^ Lonaan, W.O.2, from whkh 

copies maybe obtained 
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